PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 2002-094349 
(43) Date of publication of application : 29.03.2002 

(51) Int. CI. H03H 7/09 



(21) Application number : 2000- (71) Applicant : MURATA MFG CO LTD 

276749 

(22) Date of filing : 12.09.2000 (72) Inventor : MASUDA HIR0SHI 

KAT0 N0B0RU 



(54) LC FILTER CIRCUIT AND LAMINATED LC FILTER 



. . .1 


C9 











(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an LC filter circuit and a laminated LC 
filter that can ensure sufficient attenuation and a sufficient frequency 
band. 

SOLUTION: Two LC resonance circuits which are coupled magnetically and 
consisting of parallel connection of an inductor LI with a capacitor CI, 
and an inductor L2 with a capacitor C2 are connected between an input 
terminal PI and an output terminal P2, and parallel resonance trap 
circuits consisting of the parallel connection consisting of an inductor 
L3 and a capacitor Ctl and of an inductor L4 and a capacitor Ct2 are 
respectively connected between the input terminal PI and one of the LC 
resonance circuits, and between the output terminal P2 and the other LC 
resonance circuit. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The LC filter circuit characterized by carrying out series 
connection of the parallel resonance trap circuit of an input terminal 
and an output terminal which consists of parallel connection of an 
inductor and a capacitor between either and LC resonance circuit at 
least while magnetic coupling of at least two LC resonance circuits 
which consist of parallel connection of an inductor and a capacitor is 
carried out and they are connected between an input terminal and an 
output terminal. 

[Claim 2] Said parallel resonance trap circuit is an LC filter circuit 
according to claim 1 characterized by carrying out series connection, 
respectively between said input terminals and said LC resonance circuits 
and between said output terminals and said LC resonance circuits. 



[Claim 3] The laminating mold LC filter characterized by to be prepared 
so that at least two LC resonators which consist of parallel connection 
of the inductor electrode and capacitor electrode by which an end is 
connected to an input/output terminal and the other end is connected to 
a grounding terminal may carry out magnetic coupling, and to be prepared 
in the interior of the layered product which accumulated and constituted 
the dielectric layer so that the parallel-resonance trap circuit which 
consists of parallel connection of an inductor electrode and a capacitor 
electrode between at least one side of these LC resonator and an 
input/output terminal may be connected to a serial. 

[Claim 4] Said parallel resonance trap circuit is a laminating mold LC 
filter according to claim 3 characterized by carrying out series 
connection to all between both input/output terminals and said LC 
resonator. 

[Claim 5] The laminating mold LC filter according to claim 4 
characterized by preparing the screening electrode in the inductor 
inter-electrode of both the trap circuit when connecting said parallel 
resonance trap circuit. 

[Claim 6] A laminating mold LC filter given in either of claim 3 to 
claims 5 characterized by preparing the screening electrode also in the 
inductor inter-electrode of the inductor electrode of said LC resonator, 
and said parallel resonance trap circuit. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an LC filter circuit 
and a laminating mold LC filter. 



[0002] 

[Description of the Prior Art] As this kind of an LC filter circuit, 
there is a band pass filter of the equal circuit shown in drawing 4 , 
for example. That is, the LC resonance circuit Ql where an inductance LI 
and capacitance CI were connected to juxtaposition is connected between 
an input terminal PI and a grounding terminal, and the LC resonance 
circuit Q2 where an inductance L2 and capacitance C2 were connected to 
juxtaposition is similarly connected between an output terminal P2 and a 
grounding terminal. And mutual-inductance M is formed between an 
inductance LI and an inductance L2, and the LC resonance circuits Ql and 
Q2 are magnetically combined with it. 

[0003] Moreover, between the input terminal PI and the grounding 
terminal, the series resonance trap circuit where an inductance L3 and 
capacitance C3 were connected to the serial is connected, and the series 
resonance trap circuit where an inductance L4 and capacitance C4 were 
connected to the serial is connected between the output terminal P2 and 
the grounding terminal. Furthermore, the joint capacitance C5 is 
connected between input/output terminals. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, although, 
as for the conventional LC filter circuit, the series resonance trap 
circuit was connected to juxtaposition in LC resonance circuit at each 
of an input terminal and an output terminal, such a series resonance 
trap circuit had the small magnitude of attenuation, and had the problem 
that a frequency band was also narrow. 

[0005] So, the main purpose of this invention is to offer the LC filter 
circuit which can secure the sufficient magnitude of attenuation and a 
sufficient frequency band, and a laminating mold LC filter. 
[0006] 

[Means for Solving the Problem] While magnetic coupling of at least two 
LC resonance circuits which are first turned to an LC filter circuit and 
consist of parallel connection of an inductor and a capacitor between an 
input terminal and an output terminal is carried out and this invention 
is connected, it is characterized by carrying out series connection of 
the parallel resonance trap circuit of an input terminal and an output 
terminal which consists of parallel connection of an inductor and a 
capacitor between either and LC resonance circuit at least. 
[0007] By connecting the parallel resonance trap circuit where parallel 
connection of an inductance and the capacitance was carried out, the 
desired magnitude of attenuation and a desired frequency band required 
for a frequency are securable. 



[0008] Moreover, in the LC filter circuit of this invention, a parallel 
resonance trap circuit is characterized by carrying out series 
connection, respectively between an input terminal and LC resonance 
circuit and between an output terminal and LC resonance circuit. By 
forming a parallel resonance trap circuit in both, the much more big 
magnitude of attenuation is securable. 

[0009] Next, this invention is turned to the laminating mold LC filter 
which built in the LC filter circuit mentioned above. Inside the layered 
product which accumulated and constituted the dielectric layer, an end 
is connected to an input/output terminal and the other end is connected 
to a grounding terminal. It is prepared so that at least two LC 
resonators which consist of parallel connection of an inductor electrode 
and a capacitor electrode may carry out magnetic coupling. Between at 
least one side of these LC resonator, and an input/output terminal It is 
characterized by being prepared so that the parallel resonance trap 
circuit which consists of parallel connection of an inductor electrode 
and a capacitor electrode may be connected to a serial. 
[0010] By constituting the LC filter circuit mentioned above from one 
chip, a miniaturization is realizable. 

[0011] Moreover, in the laminating mold LC filter of this invention, a 
parallel resonance trap circuit is characterized by carrying out series 
connection to all between both input/output terminal electrodes and LC 
resonator. The much more big magnitude of attenuation is securable with 
such a configuration. 

[0012] Moreover, in the laminating mold LC filter of this invention, 
when connecting a parallel resonance trap circuit, it is characterized 
by preparing the screening electrode in the inductor inter-electrode of 
both the trap circuit. 

[0013] It can prevent reducing the effect of the mutual field of an 
inductor electrode, and having a bad influence on a transmission 
characteristic by the above configurations, since the field produced 
from each inductor electrode is covered with a screening electrode. 
[0014] Furthermore, in the laminating mold LC filter of this invention, 
it is characterized by preparing the screening electrode also in the 
inductor inter-electrode of the inductor electrode of LC resonator, and 
a parallel resonance trap circuit. 

[0015] By the above configurations, since the field produced from each 
inductor electrode is covered with a screening electrode, the effect of 
the mutual field of each inductor electrode is reduced, and it functions 
as a trap circuit certainly. 
[0016] 



[Embodiment of the Invention] Next, 1 operation gestalt of the LC filter 
circuit of this invention and a laminating mold LC filter is explained. 
[0017] The LC filter circuit which drawing 1 requires for this invention, 
and drawing 2 are drawings showing the frequency characteristics. 
Drawing 3 is drawing showing the operation gestalt of the laminating 
mold LC filter which constitutes the LC filter circuit of drawing 1 , 
(a) is the decomposition perspective view of a laminating mold LC filter, 
and (b) is the appearance perspective view. 

[0018] As shown in drawing 1 , the LC resonance circuit Ql where an 
inductance LI and capacitance CI were connected to juxtaposition is 
connected between an input/output terminal PI and a grounding terminal, 
and, as for the LC filter circuit of this invention, the LC resonance 
circuit Q2 where an inductance L2 and capacitance C2 were connected to 
juxtaposition is similarly connected between the input/output terminal 
P2 and the grounding terminal. And mutual-inductance M is formed between 
an inductance LI and an inductance L2, and the LC resonance circuits Ql 
and Q2 are magnetically combined with it. 

[0019] Moreover, between the input/output terminal PI and the LC 
resonance circuit Ql, the parallel resonance trap circuit where an 
inductance L3 and capacitance Ctl were connected to juxtaposition is 
connected. Similarly, between the input/output terminal P2 and the LC 
resonance circuit Q2, the parallel resonance trap circuit where an 
inductance L4 and capacitance Ct2 were connected to juxtaposition is 
connected. 

[0020] Moreover, the joint capacitance C5 is connected between the 
input/output terminal PI and the input/output terminal P2. Furthermore, 
between the LC resonance circuits Ql and Q2 and a grounding terminal, an 
inductance L5, L6, and L7 are connected. 

[0021] While the LC filter circuit which consists of the above 
configuration constitutes the band pass filter circuit where the LC 
resonance circuits Ql and Q2 were combined magnetically, the big 
attenuation pole (pole) of the magnitude of attenuation is formed near 
the center frequency of the parallel resonance trap circuit. 
[0022] The frequency characteristics of such an LC filter circuit are 
shown in drawing 2 . In drawing 2 , Curve a is a transmission 
characteristic, by having connected the parallel resonance trap circuit 
between the input/output terminal and LC resonance circuit, the pole 
shown in b of drawing 2 can be formed, and it is possible to secure the 
sufficient magnitude of attenuation and a sufficient frequency band. In 
addition, an inductance L5, L6, and L7 show the operation which adjusts 
the location of the pole. The curve c of drawing 2 is a transmission 



characteristic when having not prepared the parallel resonance trap 
circuit. 

[0023] Next, the operation gestalt of the laminating mold LC filter 
which constituted such an LC filter circuit is explained. 
[0024] As shown in drawing 3 (a), a laminating mold LC filter contains 
the layered product 100 which carried out the laminating unification of 
the dielectric sheets 1-25. The dielectric sheet 1 serves as the maximum 
upper layer, and the identification marking 11 which shows the mounting 
direction is formed in the front face. 

[0025] The dielectric sheet 2 is a dummy sheet prepared for thickness 
adjustment, and the electrode is not formed in the front face. 
[0026] An inductor L5, L6, and the inductor electrode 31 that 
constitutes L7 are formed in the front face at the dielectric sheet 3. 
The inductor electrode 31 consists of three parts, the end sections 31a, 
31b, and 31c like each part are exposed to the near side of the 
dielectric sheet 3, and the other end of each other is connected by the 
back side. An inductor L5 and L6 are formed in the shape of L character, 
and the inductor L7 is formed in the shape of MIANDA. 

[0027] The dielectric sheet 4 is a dummy sheet with which the electrode 
is not formed in the front face, and it is formed more thickly than the 
dielectric sheet 2, and he is trying not to influence magnetically with 
the inductors LI and L2 which inductors L5-L7 mention later. 
[0028] It is juxtaposed by the dielectric sheets 5 and 6, respectively, 
and the spiral-like inductor electrodes 51, 52, 61, and 62 are formed in 
them. It connects electrically through a beer hall 53, and end section 
51a of the inductor electrode 51 and end section 61a of the inductor 
electrode 61 constitute the inductor LI. Similarly, it connects 
electrically through a beer hall 54, and end section 52a of the inductor 
electrode 52 and end section 62a of the inductor electrode 62 constitute 
the inductor L2. Moreover, other end 61b of the inductor electrode 61 
and other end 62b of the inductor electrode 62 were exposed to the near 
side of the dielectric sheet 6, and other end 51b of the inductor 
electrode 51 and other end 52b of the inductor electrode 52 are exposed 
to the back side of the dielectric sheet 5. 

[0029] The dielectric sheet 7 is a dummy sheet with which the electrode 
is not formed in the front face, and it is formed by thickness about the 
same as the dielectric sheet 4 so that the screening electrodes 81 and 
82 mentioned later may not influence magnetically with inductors LI and 
L2. 

[0030] Two screening electrodes 81 and 82 are formed so that the field 
of inductors LI and L2 and the inductors L3 and L4 mentioned later may 



not interfere in the dielectric sheet 8. These screening electrodes 81 
and 82 are rectangle-like float electrodes, and have the magnitude like 
a wrap (the cash-drawer section removes) for the appearance of the 
inductor electrodes 61 and 62. 

[0031] The dielectric sheet 9 is a dummy sheet with which the electrode 
is not formed in the front face, and it is formed by thickness about the 
same as the dielectric sheet 7 so that it may not influence magnetically 
with the inductor electrode 101, 102 which screening electrodes 81 and 82 
mention later. 

[0032] The spiral-like inductor electrode 101, 102, 111, 112 juxtaposed by 
the dielectric sheets 10 and 11, respectively is formed in the front 
face. It connects electrically through a beer hall 104, and end section 
101a of the inductor electrode 101 and end section 111a of the inductor 
electrode 111 constitute the inductor L3. Similarly, it connects 
electrically through a beer hall 105, and end section 102a of the 
inductor electrode 102 and end section 112a of the inductor electrode 
112 constitute the inductor L4. Moreover, other end 111b of the inductor 
electrode 111 and other end 112b of the inductor electrode 112 were 
exposed to the right-and-left side of the dielectric sheet 11, and other 
end 101b of the inductor electrode 101 and other end 102b of the 
inductor electrode 102 are exposed to the back side of the dielectric 
sheet 10. 

[0033] Furthermore, between 111 and 112 [ the inductor electrodes 101 
and 102 on the same dielectric layer, and ], the near side of the 
dielectric sheets 10 and 11 and a back side are covered, and the 
straight-line-like screening electrode 103, 113 is formed, respectively, 
and it shields so that inductors L3 and L4 may not interfere 
magnetically mutually. 

[0034] The dielectric sheet 12 is formed by thickness about the same as 
the dielectric sheet 9 so that the capacitor electrode 131, 132 which is 
the dummy sheet with which the electrode is not formed in the front face, 
and is mentioned later may not influence inductors L3 and L4 
magnetically. 

[0035] The capacitor electrode 131, 132 by the side of 1/0 is formed in 
the front face at the dielectric sheet 13, the cash-drawer section 131a 
was exposed to left-hand side, and cash-drawer section 132a is exposed 
to right-hand side, respectively. 

[0036] The dielectric sheet 14 is a sheet with which it is formed by 
predetermined thickness in order to adjust the capacitance between the 
capacitor electrodes 151, 152 mentioned later, and the electrode is not 
formed in the front face. 



[0037] The capacitor electrode 151, 152 by the side of a resonator is 

formed in the front face at the dielectric sheet 15, and each has 

exposed the cash-drawer sections 151a and 152a to a back side. 

[0038] The capacitor electrode 161, 162 by the side of I/O is formed in 

the front face at the dielectric sheet 16, and the cash-drawer sections 

161a and 162a are exposed to a right-and-left side. 

[0039] The capacitor electrode 171, 172 by the side of a resonator is 

formed in the front face at the dielectric sheet 17, and the cash-drawer 

sections 171a and 172a are exposed to a back side. 

[0040] The capacitor electrode 181, 182 by the side of 1/0 is formed in 
the front face at the dielectric sheet 18, and the cash-drawer sections 
181a and 182a are exposed to a right-and-left side. 
[0041] The capacitor electrode 191, 192 by the side of a resonator is 
formed in the front face at the dielectric sheet 19, and the cash-drawer 
sections 191a and 192a are exposed to a back side. 

[0042] Therefore, the capacitor electrode 131, 161, 181 by the side of 1/0 
and the capacitor electrode 151, 171, 191 by the side of a resonator are 
countering mutually through a dielectric sheet, and capacitance Ctl 
forms the capacitance for traps. Similarly, capacitance Ct2 forms the 
capacitance for traps because the capacitor electrode 132, 162, 182 by the 
side of 1/0 and the capacitor electrode 152, 172, 192 by the side of a 
resonator counter mutually through a dielectric sheet. 
[0043] The capacitor electrode 201 for association of the shape of a 
rectangle which has a long side on the dielectric sheet 20 at the 
longitudinal direction is formed in the front face. The capacitor 
electrode 201 counters through the capacitor electrode 191, 192 and the 
capacitor electrodes 211 and 212 mentioned later, and the dielectric 
sheets 19 and 20, and forms the coupling capacitor C5. 
[0044] The capacitor electrode 211,212 by the side of the parallel 
resonance trap circuit of capacitors CI and C2 is formed in the 
dielectric sheet 21, and the cash-drawer sections 211a and 212a are 
exposed to a back side. 

[0045] The dielectric sheets 22 and 23 are formed by predetermined 
thickness, in order to adjust the capacitance between the capacitor 
electrodes 241, 242 by the side of GND mentioned later, and the electrode 
is not formed in the front face. 

[0046] The capacitor electrode 241, 242 by the side of GND of capacitors 
CI and C2 is formed in the dielectric sheet 24, and the cash-drawer 
sections 241a and 242a are exposed to a near side. 

[0047] The dielectric sheet 25 serves as the lowest layer, and is formed 
by thickness about the same as the dielectric sheet 2. 



[0048] Each electrode consists of Ag, Pd, Cu, nickel, Au, Ag-Pd, etc. , 
and is formed by means, such as printing, sputtering, or vacuum 
evaporationo. Moreover, what formed that with which the dielectric 
sheets 1-25 kneaded dielectric powder together with the binder etc. in 
the shape of a sheet is used. 

[0049] After each dielectric sheet which consists of the above 
configuration is accumulated on this order, it is calcinated in one and 
let it be a layered product 100. Next, as shown in drawing 1 (b), the 
grand electrodes Gl and G2 and the junction electrodes Nl, N2, N3, and 
N4 are formed in the near side of the obtained layered product, and the 
side face by the side of the back, respectively, an input terminal PI 
and an output terminal P2 are formed in the left lateral and right 
lateral of a layered product, respectively, and it considers as an 
external electrode. Each external electrode is formed by means, such as 
spreading printing, sputtering, or vacuum evaporationo. 
[0050] And the end sections 103a and 113a of other end 31c of the 
inductor electrode 31 and a screening electrode 103, 113 are connected to 
the grand electrode Gl. The other end 103b and 113b of a screening 
electrode 103, 113 is connected to the grand electrode G2. Moreover, end 
section 31a of the inductor electrode 31, end section 61a of the 
inductor electrode 61, and cash-drawer section 241a of the capacitor 
electrode 241 are connected to the junction electrode Nl. End section 
31b of the inductor electrode 31, end section 62a of the inductor 
electrode 62, and cash-drawer section 242a of the capacitor electrode 
242 are connected to the junction electrode N2. Cash-drawer section 211a 
of end section 51a of the inductor electrode 51, end section 101a of the 
inductor electrode 101, the cash-drawer sections 151a, 171a, and 191a of 
the capacitor electrode 151, 171, 191, and the capacitor electrode 211 is 
connected to the junction electrode N3. Furthermore, cash-drawer section 
212a of end section 52a of the inductor electrode 52, end section 102a 
of the inductor electrode 102, the cash-drawer sections 152a, 172a, and 
192a of the capacitor electrode 152, 172, 192, and the capacitor electrode 
212 is connected to the junction electrode N4. 

[0051] in addition, the LC filter circuit and laminating mold LC filter 
concerning this invention are not limited to said operation gestalt, 
within the limits of the summary, can be boiled variously and can be 
changed. 

[0052] In said operation gestalt, although the capacitor electrode by 
the side of 1/0 and two or more capacitor electrodes by the side of a 
resonator are made to counter and the capacitance for trap circuits 
constitutes them, as long as it becomes desired capacitance, how many 



sheets are sufficient as it. 

[0053] Moreover, it is not necessary to necessarily form a junction 
electrode in the side face of a layered product, and it may be formed in 
the interior of a layered product using the electrical connecting means 
of a beer hall etc. 

[0054] Moreover, although said operation gestalt is sintered in one 
after it accumulates a sheet, it is not necessarily limited to this. For 
example, a laminating mold LC filter may be manufactured by the process 
explained below. After applying paste-like dielectric materials, drying 
with means, such as printing, and forming a dielectric film, a paste- 
like conductor ingredient is applied to the front face of the dielectric 
film, it dries on it, and an electrode layer is formed in it. In this 
way, the LC filter which has a laminated structure is obtained by giving 
two coats in order. Furthermore, the dielectric sheet 2 may also use a 
resin film and other insulators, and the dielectric sintered further 
beforehand may be used. 
[0055] 

[Effect of the Invention] As mentioned above, the magnitude of 
attenuation required for a desired frequency can be secured, without 
degrading an insertion loss, since according to the LC filter circuit of 
this invention series connection of the parallel resonance trap circuit 
was carried out between either and LC resonator even if there were few 
input/output terminals. 

[0056] Moreover, according to the laminating mold LC filter of this 
invention, it can miniaturize by constituting an LC filter circuit from 
one chip. 

[Translation done. ] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the LC filter 
circuit concerning this invention. 

[Drawing 2] It is drawing showing the frequency characteristics of the 
LC filter circuit of drawing 1 . 

[Drawing 3] It is drawing showing the operation gestalt of the 
laminating mold LC filter which constitutes the LC filter circuit of 
drawing 1 , and (a) is the decomposition perspective view of a 
laminating mold LC filter, and (b) is the appearance perspective view of 
a laminating mold LC filter. 

[Drawing 4] It is the representative circuit schematic of the 

conventional LC filter circuit. 

[Description of Notations] 

1-25 Dielectric sheet 

11 Identification Marking 

31, 51, 52, 61, 62, 101, 102, 111, 112 Inductor electrode 
81 82 Screening electrode 

131, 132, 161, 162, 181, 182, 151, 152, 171, 172, 191, 192, 211, 

212,241,242,201 Capacitor electrode 

Gl, G2 Grand electrode 

Nl, N2, N3, N4 Junction electrode 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 4] 
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[00073 -f y/^ ^yxt=?f ^A-y^yx^Ji 
m^titzmmm by-? rmm^mmr^ ;ttJ:D, 

[0 0 083 £?z^ JzWMcOLCy a )b$W&te.i$\\x 

timrnrn tstix^hzk zwm t -r s . mmm b ? 

[00093 ^fc, *^0ff{±±iiE LtLC7 Eff^ 

yfy^rwmkcommm^^j:h^j:< H2o«l 

mmco^ < k t k AtttTJS^ k wiatc . -f y ^ 
^mffi k a yfy^r9M k OM^iJIfit^ 1 £■ £ M^iJft^ 

■yTcus&^ifi^Jts^sn-i. i a fcstt^r^* 

[0 0 1 03 ±SfiL^LC7 ^^^IHIf&Sr lO^f-yT 

[00113 ttz. ^micommmhcy j jb?t,z&^ 
xi±. mmmbyyrmm±. n^K^mm^-mm 
tLc&mmkcDmw *~rti tz i> mmmm s tix v ^ <r 

k£#mkin>. icoid=fir«ififc:J:>5. i D-*A# 
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[00 12] ifc, ^B^WSMLC^-f/^^iS^ 
[0013] JJEOJ: a «fc 0 , WvWWM y 

[0014] § A> tc, *^BJcOffiJlSL C 7 A )V9 £ti 
[0015] JJBtf) ± 3 SrflliRfc: «fc 0 , Wefwo-r > 
[00 16] 

[00 17] Eim^ffeW-ffiSLC? ^;P^H1S&, El 
2Ji*<9JSaHWW£*^^*4. Et3(4Etl<7)LC 

^ a f^m^mm-hmmmi^c y a wnm&m 

SEL ( b ) |±*<0*MR»«EIT*4 . 
[ o o l 8 ] El l t^H" <£ -5 t;*^c7) Ley AfV9m 

AS*«?Pif:T-XJB^fccoiaifc«8«S*i.T^4. 
■f- LO W ^ L x >f y^"? ^ yx l 2 t ^PhI 

[00 19] Affi^lS^Pi fc LCitM&Qi fc 

M^iJ iztm £ fufe M?iJ4*|g 177 TEHj&qBtt § *ro ^ 
&. R*fc, ASJ*iffpP2fcLC^ySig»Q 1 i:^iafc 

(4. ^fy^^yxL^^A-y^yxctj a^feaifc: 

[00 2 0] ifc. A^Sra^Pi tAm^S^P 2 tc0 
IBfcti, iSl^^=^yxC 5 #^£;ft0^o § 

•fy^?yxL s , l 6 , L 7 j^Jiigi£*vo^, 
[00 2 1] JiLhcoS^^^rSLC^^/l'^Wi. 



[0 02 2] 02tt4. Zcr>£ ott'LC 7 a )l?m$kco 
*H£T* 0 . Affi^S^ fc LCSfi0»fc<OlHfc#JO* 

y^^yxi 5 , l 6 , l 7 (±. df— /KofiMitiHW- 

§ #ffl & ^ . El 2 O ft^ c f 4M?iJftffi h 5 >y r mss^ 

[0023] mz, zcoxo^i^cy Aiu^m^mm. 
[0024] ei 3 (a) t^-riat;, mmmhC7A 

0. ^TjTfel^^-f-iiB'J-e-^ 1 l^MtJFMS^iT 
[002 5] iW*^— h 2 {4. Ji»ifflK)3tAfcR(t 

[0026]itfty-13(:lt >f>r^^L B , 
L 6 , L v Sr«)j!c^^-f y*'? ^«ffi3 1 ^IICM^ 

T*3 0 , =S-gPfi«0-SSP3 la, 31b, 31c(ii 

h 3 turn t . mmfcimmx-w* 

[0027] !^«#:y-h4«. ^M^«ffi^'ffM$tl 

Li, L^astwtciwiu^^afctTv^. 

[0028] 15, 6 fcli. ^ix^ilMB^ 

fLTX^M y)VW>4 y^'9 9WM5 1 , 5 2, 61, 
6 2 ^'ffM S*TO >4 . -f y r ^ ^115 1 C9— 5 
latl > ^"^ ^Sffi 6 1 O— S§E6 1 a 1 54. b"T* 

Kbit I/O |5l«tLT. ^f/^i'tl5 2 0-S 
SP5 2ah-f y^^^ffi6 20— SSgP6 2ai:l4, f 

T*-;l'5 4*^L , r«SWfc«SRS*i, ^f/^?L 
6 1 btiitM yr^^«ffi6 2 0fffiSSP6 2bll £| 

Hfls^- h 6 co^nrfitsaj l , -r y^ ^issio 

ffiSSI55 1 btsXXSA yy??n&5 2^fiffigR5 2 b 

[0029] pm*y- h 7 f4. mmizmm&jm.zn 

1, 8 2^/^^L!, L,k«StWtciMiU5r^J: 

»*#^— h4h|s|t<^VWJ¥§T'^Six-r 

[0 03 0] Stftv-- h8^{4, >f>-r^^Li, L 2 
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2l«y-;l/h'li8 1 , 8 2^'ffM$tlT^ 
So i<0S^— ;kH«S8 1. 82(4. tizftmcoW-^WM 
^y^^lS6 1, 6 2£>9M&£ff3<& 
^<7)A#£ (3l£HUMfc<) £#LT^S. 
[003 1] 8Wfr>— h 9 (4. SHCfl:S^ffM$tL 
TW^v^S — v— >—;PH'mS8 1, 8 2 

A y?9 101, 102 fcffl^W£» 

[0032] atfri^ MO, 11 (Cli, ^ti^ft-M 
B^ftyt-X^-f =yMf<7U >?7?mM 10 1, 10 
2, 111, 11 2^BHt?FM§fLT^S„ -O^? 

^mffi ioi sgtf loiat'f yy? ^mffi 111 

«0— SIBII1 1 1 a£l4. t'7*-;H0 4^Ut^, 

LT. 4 ? 1 0 2 tO-S^gP 102aM^ 

7?VMl 1 2^-SSPl 1 2at(l b"T*-/H 0 

Tvvfc. -f>^^^«ffil 1 KOflUSBiSl 1 lb 

&i.xsj>y7?nmi 1 2 coflfisgp 1 1 2bj±, mm 
*s^- h 1 1 eofc&wtisaj u >r ? i o i 
toffiSSP loibfciw y y? l o 2 
102bll DWflca^— M ocvmmizm&Lx^h, 
[0033] § H—ilWMLLtfW y???W& 
l 0 l l 0 2. fcil^'l l 1 1 1 l 2^0Pa1tcii, |§m 
tic y- M o , 11 <z>#lirtBI £ *«tcH -5 T iGtttto y 
T*®ffi 10 3, 113 ^^tl^ixffMSfLTfc 0 - 

y— /H^fiT^-S.,, 

[0034] HWflcs"- 1-12 J4. SlCtHWi^ 
flX V ^ 5 - is— h Xfo *) . f^-T h a yfyfi 
ffi 1 3 1 , 1 3 2 £M ? L 3 , L 4 teEK&Wtel** 

[00 3 5] mmfoi-— h 1 3 AtfMJOa yf 

13 1, 13 2 MCJFM§ntfc "9 , 
3lftLSIil 3 1 afcfcfeWfcltajU giffiL»l 3 2 a{4 

^m^tL^tLmta lt v . 

[0036] SWflev— M4(i, 3 >"7*>^ 

flffil 5 1,15 2 t COmcO^r -Y^i^ 9 y^MM-t^ 

[0037] SWAc*— h 1 5 fcfi, yf 
yy-WM 15 1, 15 2 ^BtffM§ixTi3 0 s 
aimtSPl 5 1 a, 1 5 2a(iVi"rfLt>*«tJtffiUT 

[0038] fjt*fr^- b l 6 Affi^fUoa yf 
16 1, 16 2 tmWHZfB&ZtlXtS *) , -tfl) 
aimtSBl 6 1 a, 1 6 2a(±te&Mfc:JtaibT^&. 



[0039] uw*^- h 1 7 fctt, *m.mm^y^r 

yWM \ 7 1,17 2^M£7]M£;fl.T£ 0 . 
^IftLSfll 7 1 a, 1 72al4*«fclSaSL-C^4. 

[0040] RWfci'-M 8t={4, ABWjfllOny-r 
y-tfmS 18 1, 18 2-bmWI,zBtfiZtlX is 0 - 
§lffit§Pl 8 1 a, 1 8 2attt»;Sti}ltV^ t 

[004 1 ] BW*^-M 9 £14, ^K^ffllJcOrJVx 
y-tfmSl 9 1,19 2^M£7]M£*vr£ 0 . 
§imtg|519 1a, 1 9 2 a»4*HfcUtffiL,TV^. 

[0042] iot, ^f^y^y^Ct^i AtiJ^J 
Hl^a^xy-rmffi 131, 161, 18U. ftHfs 
flJloay^y-tf^ffii 5 1, 17 1, 19U^, mm 
fls^- h Sr^-LTSV^tMl^I-rS i t X\ h 5 ••/ TfflcD 

xct 2 d xm^m^yfy^m 32,16 

2 , 182t, ^^fl^rjyx y*mm 15 2, 17 
2, 19 2fc3ii I , fWfls^-ht^L-CSV^fcStlfirt-* 

;tti77 y°m<v* w ^9 y^^ffMt 5 . 

[0043] iim-*^- 120 t=i4, *fafc&5ri«!tft 
ifl*^rf 4«©ett<o*s-&fflwa y^>^«ffi 2 0 1 ^ 
HtJBJfiSsh-Tv^. 3yfyfti2 0in 3yf 
ytlSl91, 1 9 2fcJ;y ; 'fl:3iE'rS^>7 :; >- , ffl:ffi 
2 1 1*3^^2 1 2fcfJW#>'-M 9, 2 0 2r^>LT 
WftiU ^yfytc 5 ^MU^I»„ 

[0 04 4] UWflc^— h2ifcUi, ayfytc,, 
c 2 M^iJ4±® r nil&f ayf >"9-*ffi 2 1 

1,21 2*%MStLTBD, ^0?||±itgP2 11a, 
2 1 2 ai±*WfcUfcfil/0^. 
[0045]|fl#;y-122, 2 314, ^tfSGN 
Dl«nyfyfSS2 4 1,24 2 tcoiao^-^^'?^ 

[0046] liW*^— h24tc(4, ayfyfCi, 
C 2 ciOGNDfIlJc03>'-f>- , ffl:a2 4 1 , 24 2*«il 
SiXTfc 0 , -?-C93iaj LgR241a, 242 a(4¥tfTffllJ 

[0047] mnifc^-h2 5{4. ftTJBfc^r-S. t«0T 

[0048] #«®4. Ag, Pd, Cu, Ni, A 
u, Ag-Pdm^l EPffi'J. ^^/^'Jy^S 
v^4^#^O^gtJ:i9^Sixl.. Mfcis- 

[0049] ELh<0«|R3&>iS>*44HB«*fc^— 
OfcS^iS. act, HI (b) t^4d(C 
ffiGj, G 2 fe«tV>f«l»BN 1 , N 2 , N 3 , N 4 «J 
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[00 50] -e LT. h'mffiGj fcii, -f y^? 
^m®3 1 ^ffiSSP3 let ^Kti 103, 11 
3 10 3a, 113 a^gM^tlS . 7*5 V F 

flffiG 2 ti±. y— /H-'HtEl 0 3 , 1 1 3 CDfft3fgB 1 

0 3b, 11 3btfWMZti&, ifttttt&Nttc 
(4. >fyy??iEffi3 l<7)-JraSP3 1 afc-f 

me lfO— Sgg6 1 atnyfyffi24 1O5I0JL 
352 4 1 a^'fiigStLS. ^ffi«ffiN 2 «i. 
^mffi3 1^-SSP3 lbt^y^j'tie 2?)-i§ 
SP6 2 at3Vf>ttS2 4 2<0f ISJ L«2 4 2 ajfi* 

1 at^fy^^tffil 0 1 1 0 1 a 

tayf>tlSl5l, 17 1, l 9 lco^ltULgfli 

5 1a, 17 1a, 1 9 1 at 3^7^1^(112 1 1 CO 
8iaitg|I2 1 1 atf*B8RS*t$. 4*S£«ffiN 4 

USsl 0 2 tO— SSP1 0 2 at^yfy-ftSl 5 2 , 

1 72, 1 9 2<7)?[mtfEl 5 2 a, 172a, 192 
at3yf>tlffi2 1 2C0B\liiL^2 1 2a*iJtFgg§ 

[00 5 1 ] *SKHtffi4LC7^^HH»*jJ: 
t^BS LC7-( ;k^{i N WlSlllffimi & i> O 

TJ4& < , <eo^ gcofEfflfl-ca* tSEH^S i t &V 

[00 52] WIBSaBBBttiV^tt, h ? vTwmm 
[00 53] ifc, tt»*Wttld^i t LfcllWM*a?5fifffifc 

[0054] ttz, wimm&mn, y-F^w^sfo 



*a*f§£>;h.4. §f*flsy-F2i>*iffli;M/t'A 
*S>ffiO«BRtt£ffl^T «t < . § & fc^*>SBS5ftfc» 

[0 0 5 5] 

to^s^asaisriiffi-r & z. t & . 

[0 0 5 6] 3f=%Hj£osyfSLC7-<;^tc«ttL 

if, LC7-f /l-^IUS&Sr 1 y TSP n n nT'1i)S-r-g> ; 

[Hi] *»«5LC7 .* ^^mKo^ttniita 
[02] Hi«LC7^^igjB^«aaspiftt*3jrr 

[03] 01«LCy ^l^Hi^ffi^irSWISL 

c ? < ommm.^^tmx'h o . ( a > awsa 

lc y /P*<o4MIHff«H, ( b ) IM11LC7 4 ^ 

[04 ] %mco 1C7-I ;k^HB<o^EflBgj»HTft 

4. 

1-25 f^s*y- f 
n mm-?- 9 

31, 51, 52, 61, 62, 101, 102, 111, 112 
81, 82 y— /kF'Uffi 

131, 132, 161, 162, 181, 182, 151, 152, 171, 172, 
191, 192 , 211, 212 , 241, 242 , 201 ay^y-fl 

Gi , G 2 ^7^Kti 
Nj , N 2 , N 3 , N 4 4>*BHtS 



[04] 
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